Non-reactivating effects of HI-6 on hippocampal neurotransmission.
Effects of the oxime HI-6, unrelated to reactivation of acetylcholinesterase (AChE), on field potentials in the dentate gyrus of the rat hippocampus following AChE inhibition, were investigated both in vitro and in vivo. In hippocampal slices, AChE inhibition decreased the perforant path evoked population spike amplitude (PSA). This effect could be prevented by pre-incubation of the slices with atropine (0.1-1 microM) or with the M1 muscarinic receptor antagonist pirenzepine (1 microM). A similar preventive effect was found after pre-incubation with the GABAA antagonist picrotoxin (20 microM), suggesting that the effects of AChE inhibition in vitro may be due to an enhancement of GABAergic inhibitory activity via activation of M1-muscarinic receptors. The effects of AChE inhibition in vivo were variable; both increases and decreases of the PSA were found. Following AChE inhibition, HI-6 increased the PSA dose-dependently, both in the in vivo and in the in vitro hippocampus. At higher oxime doses the perforant path stimulation elicited multiple population spikes. The effects of the oxime were presumably not mediated by an antagonism of cholinergic receptors, since they could not be mimicked with cholinergic antagonists like atropine, mecamylamine or gallamine. Further testing of the nature of the HI-6 effect in hippocampal slices in vitro, using a paired antidromic-orthodromic stimulation protocol, showed that HI-6 may interfere with GABAergic inhibition.